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BABSTRACT

Soviet neuropsychologist Sokolov's notions of tonic
and phasic orienting responses and of defense respomses are examined
for relevance to individual information processing. The phasic
orienting response prevides an index to attention and to information
demands gererated by the cerebral cortex. The sum of orienting

. responses elicted by a message would then become the

information-demand value of the message. The tonic orienting response
appears to be an equivalent to individual capacity to attend at any
moment. The defense response is a potential indicator of information
processing overload. (Author/aR)
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In Percepticn and the Conditioped leflex, Soviet neuropsychologist

E. N. Sslhiolov (19£3) descriked three reflexive respenses uiich the indi-
vidual nervous systen mekes to sensory informaticn--tihie orienting, adaptive
and defense responses. & review of these respouses and the studies related
to thesm provides additional insigit into the naturce of human informaticn
processing.

Adaptive resronuces

“he adaptive response, or reflex, is described as a local protective
mechanisn vhich triggers a specific ;oc al response to a specific change in
the stimulus environment. An example vould te the reflex which closes
the pupil of the eve as scene illuminaticn increasss. Since adaptive
refle res involve relatively fixed relationships between local stimuli
and subcorticzl respons2s, they hiold little iaterest for the stucdent of

information proccssing and will not be considaored further here.

Orienting respconses

The notion of the orienting response has stimulated as much resecarch
and vriting in paychophrsiology as any other idea in the Dant-scveral
decaces. Sokolov (1943, p. 11) defined the oriernting respense (C0) as a
nonspecific reactién which better prepares (' tunes') a sensory analyvzer

to parceive a nev stinulus.

Pnydﬁolo"lcally. the process is somcthing like this. Vhen the

O
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sensory apparctus gererates neural inforration abeout a nev stimelens dn the

immadizte envireonment. neural messaces arrive at the cerehrzl corte

b

[
167]

the infeormation is cempared vith stored recelloctions, or peuronal mode

{Soliolov, 1¢L43, cp. 282--204), of carlier neural iafermation. TE there is a

matcl hetween the inconing sensery information and the cerebral nenrennl
models. theon an iphibitien si~nal 4s sent {rom the cerebrum to the reticular

darzain. The DAZ, in turn. reduces the sen-

b

he ™

t

activation svstem (TAS) of

orv arnraratus to the stirmuins involved.

sitivity cf the cen

tn

Tf, cn the other hand. there is in the cortex a mismatch betieen in-
coming sensery information and the cere:ral neuroncl models. an activation

simmal roes to the NAS which in turn. “tunes,™

or sensitizes. the sensory
apperatus. As a consequence, a rrester volume of sensorv information
atout the new stinulus will enter tha cerebrum. This activation sirnal
fron the PAS to the sensory systen is the orieating response (OR) and ig
measurabla phyéiologically.

]

As a tesult of the greater volume of sensory information ernterinp the
cerebrun-after thie CR, a new neuronal rodel vill bLe formed in the cerebrum;
Then it is formed, then a match tetuveen incomiug ncural information and the
nev returonal redel 1ill occur, an inhitition sisnal will fo to the PAS, and
the OR :i1l dicappear. Tris reduction of the CR to a new stimulus after
a neuronal model has been formed, is called halituntion.

The necuronal models formed in this mismatch~OR-habituation process

must occur often encugi: to reflect all the variet; of exparience with

ohich an individual must deal., includine physical chiaracteristics of stimuli,

1
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A
words, svntax, reaning and attitudes. This nrecess is suzrarized in the
- k] ©

‘grarhic nodel at Tigure 1.

neért Fipure 1 atout tere

The speciliic plys 1010”1cal measuremcnts related to the OR have heen
listed by Maltzman and Tackin (1765, p. 1) as depression of corticel alpha
nythn, the galvanic skin response, pupillary dilaticn, and & corplex vascﬂotor
resperse consistine of cephalic vasedilation and rperipheral vascconstriction.t

The reasening of a nurter of worlkers includinp Lynn 1966), Berlyne (1°6C
« } 7 J 2

e

Maltzrman and Raskin (1%63) and T'let:cher' {1571) connect the OR tec the con-
scicusness-centered concept of attentjon. Attention has been said -to facili-
tate response and cenmory (Janmes, ii? . Pp. 424-425) and to be a prelude to
effective cormunication (Fovland. lumsdaine and Sheffield. 1949, p. 81).

Tn terms of inférﬂation processing, the OR may be viewed as the process
by which external stirulation becomes intarnalized, and neuronal models may
be equated Vith cogunitions.

The OR and eatropy

One infercnce possible from the neurconal medel explanation of the COR
is that the set of neuronal modeis iﬁ the cerebral cér:ex has some finite
probatility of matching In~coming neural information frem a given stimulus-
ernvironment. The values of these neuronal models, together with the assoc-
jated prohabilities tha: the models will inhibit the OR may ke talen to rep-
resent the negentropy {(Kim, 1975, p. 213) of the individual in that stirmulus

environment . since, if the models match all of’the incoming neural information,

no new models need be formed, and the pattern of stored cerebral

Tt
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experience satisfactcﬁ% accounts for, or organizes the stimulus. Of course,
to establish e numerical value for each of these thousands of neuronal rmodels
and their associzted probabilities of relevance to even a narrovwly defined
stimﬁlus setting would be extremely difficult if not impessitble.

But, since the OR is eiicited whenever the cerebrum does not have wodels
adequately conforning to incoming senmsory information, the OR can be viewed

as the cooplement of cerebral nepentropy§ the relative protability that the

OR will be elicited and the sum of protabilities that available neuronal
podels 11ill inhibtit the OR must sum to one.
The CR as attention

The probability that the CR will be elicited is thus entropy, and
attenticn so defined is tie human response to the perceived uncertainty in
a stimulus environment.

Ten studying the likely effects of potential alternative messages,
the probability that some elerents of a message vill elicit the OR is
equivalent to the probability tﬁat the cerebrum will process the neural
information that the CR will generate. If the messaées are persuésive in
objective, then ﬁhose parts of the messagé wvhich require attention (elicit
ORg) should be those that are important to the persuasive intent. If other
than important parts of the messége clicit the OR, those parts of the message

may be said to be distracting attention. If, cn the cther hand, only those

parts of the uessage which are important to the persuasive ohjective elicit

the OR, then the message can be said to te without distractions.

~
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The 23 as inforraticon demsnd
It is the state cf the c2 rum wit> its necronal models that establish-
es the sensitivity of the ccasory apperatus. Creater semsitivity foll
the CZ. Tra CR rzy then alsc be talen as an index of ceretral information
demand. The cvarace anplitude of the CR elicited by a message wonld then
bcgome the information demand value of ti:at ressage.
The information demand

jo]
&}
rt

e alternative res
ructional materials and in n
ould be valuabie design ceonsic

/computer interaction
cal stuiy of =uch res

sages.

lerations and arfue for the greater physiologi-
Tonic vzrsu

Ty K4 -
s phasic ©

At this point it is nece
dnds of

ary to distinguish betuveen two different
rientiny; responses- -phasic and tonic (Lynn, 1966, p. 4) The ORs
described  above and related to atten
rhasic 0Ofs

on and information demand are the
they zre relatively close, time-tise;

to the schsory inforration
that triggers them and have a rclatively short duration.
Tonic OLs are also sudden in thelr

long duration.

e
<

wpeararce and have rela

ively
The distinction between tonic and phasic ORs will be cle¢ irer vhen a
specific physiological systen- the electrodermal system--i

5 COLS

rgiderad.

Flectroderral activity represents cuanges in the permeabil
to the p

ity of the slin
potassium ion (Christie and Venazhles, 1°71), the permeability in-
. . p=r
{
I}
O
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creasinz as the skin is sent O7s by the RAS. In Tigure 2 the upper trace
reprasents ¢ typical isolated siin conductance response. Flectrodermal
activity is measured either ty electronically measuring the chaneces in
conductance of the skin, or thre charces in electric rotential of the slin.
The shin conductance -esnmonse hewins 1/2 to cne second after stimulus on-
set and recovers in akont 1/2 to 2 1/Z seconds.

The lover trace in Figure 2 represcrts 2 tonic rr. Tt Tuildes at 2-out
rhe sare rate as the phasic ON put lasts much lcenger, perhaps as nuch as
fifty minutes and more. In studies employinn standard physiological record-
ing techniques, tonic arnd phasic responses are separated for‘analytic
purposes.

Generally spealing. the greater the tonic ORs tripgered in an individual
the more frequently nhasic Os will be trirsered in/response to the same
stirmulus. At the same tirme the law of initial values (VilJer, 1257
Sternbach. 1966) vill affect this relationshin of phasic and tonic CRs.. The
1ar of initial values states that the size of a2 response to a stimulus will

© .

be a functionhthe prestirmilus level of the resronse srstem. As phasic

Ons occur with or on top of larger tonic CNs. the phroic ORs vi11 'e more -

ut smaller. .

]

frequent
Tonic OR as capacitv to attend
The tonic OR may he viewed as setting the cervetbral capacity to attend

to scnsory information demands. As tonic OR increases, the frequency of

information demand (phasic O7) will increase. hut the amplitude of infor-

3
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nation demands will decreazse. As individual capacity to process in-
formation increases, derands for information should increase in frequency.

hbut the amourt of information (size of the pilasic CL) required to de-
velop a neurcnal rodcl shiould te less.

As a corcllary, the communication setting in ¢hieh 2 messazoe occuws will
be very important in establishimg the Informatien derand vnluss of the wmes-
sage. Illustrative is a study by Kenredy (1971) in wvhich the effectiveness
of television cormercials was sho'm to Le influenced by the television pro-
cran setting in vhich they were showm.

Conversely, the sum c¢f the infermation demand values of all the
s--r-rate messaces in a communication setting will te related to the likeli-
hood and amplitude of tlie tonic ORe. This principle has sorz importance

' l
to the study of relaxation, where the piienomena in question deal with in-
fornation process?ng patterns which seém to reduce the information demands
associated with tlie communication setting.
. In the case of ﬁuElic response to popular music, for exa&ple; wvhat
is it about such music-that accounts for the cornmon assertion by devotees

-

that familiar music is relaxing? Tarilizr rusic has low information demand

values, since reuronal models of its characteristics had to be established
. are.

before it could becorme familiar, and relatively small phasic CRsAelicited

by music that is familiar. 1In any communication setting where such music

is present, the sum of the information demand values of all of the wessages

in that setting, will decline vhen familiar music hecomes part of the set:

ting. Hence tonic ORs should decline in a setting identified by familiar:

\
)
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~farily cormunicatisa. Coldstein
et al (1978) found

¢ disturbed adolescents exhibited
high levels of tenic €} vhen discussing the problens of the adolescent. Figh
tenic CR would wmean reduced but nore fréquent phasic CRs. Ilence rore of
vhat is said demand informatién, ltlough the strength of these demands is
lessencd.

The result of these cpposed trends is lou effectiveness in the

3 communicait;n to cdeal wvith these adolescent problems.
- |

p. 3-10) identifies the defense response (MR) vith the

startle reuaction descrited in American and Luropean literature. 7The specific
physiclogical indicators of the DR include momentary but marked increase

in heart rate and tlood pressure, and pesitive going sh:in potential (Raskin,
Kotses and Devar, 1T6G).

Fote

The positive going siin potential is the sirplest
of these to record and is sihom in Fipure 3.

Insert Figure 3 about here

;
Shnidman (15635) demornstrated that suljects in an avoidance conditionine

group
experieunced greater [Rs.

1hat are the conscquences of the DR upcn information processing?
Generally speaking, rctention of a message is lower when the message elicits
the PR (Thetford I!lemme and Spohu,” 1568; Wiicott, 1958). The DR ap

nears to

10

y
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~euronzl models from the infermation. The DR is usually accompanied by an
increased nurter of phasic ORs, so that an increase in information volume

occurs in the cortex at the same tire as this reduced efficiency. The re-

8

sulting state of aifairs ma:

t

be 2 pood description of information processing

overload. And. due to its relative sensitivity, the DR may provide an index
"to otherwise undetectable 1evels of information processing overload.
Summary
Tho principal potentizal contributions of physiological constructs--the
phasic CT, the tonic OR and the DR--to an understanding of individual infow-
mation processing may be summarized in thewfollowing propositions.

1. Tor any neural éignal correcspending to a given message
there is sore probability that the central nervous system wili
pgenerate a generalized demand (phasic OR) for additional neural
information.

2. Tﬁe capacity to respond to neural signals by demanding
additional information (tonic OF) is a function of the total information
demand value of the cdmmunication environment.

3. The information demand value of a communication (its
ability to elicit phasic ODs) declines as neuronal mcdels (cogritions)
are iformed.

4. As the messages in a cormunication context continue to generate
informatien demands (phasic ORs), the capacity of the individual
respondent to attend (tonlc QR), all else being equal. mustldecline.

5. Communication settings in which information demand ‘
values exceed caé%ity to attend (tenic OR), cerekral processing of

Q informatipn into neurqnal models must become less efficicnt ®or).

ERIC | R
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Flpure 1. A graphic-modei of the elicitation of an OR,
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Fipure Cantion

© Figure 2. Typical isolated phasic and tonic ORs as reflec;ed in

skin conductance measurement.
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Figure Caption
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Tigure 3. Tyﬁical isolated skin potential resﬁgnse labelled to show

4 . .
nagative component related to OR and positive componerdt related to ™R.
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